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RAIL SYSTEM FOR DISTRIBUTING POWER AND DATA 

SIGNALS 



FTFT D OF THF. INVENTION 
The present technique relates to the field of distributing data and power signals. 
More particularly, the invention relates to a rail system that feeds data and power signals to 
various components. 

RArKCROUND OF T HE INVENTION 

Distribution systems employed in large commercial and industrial operations can be 
complex. Motor control centers (MCC), for example, are used in these operations to 
manage both internal and external power as weU as data communication. Within the MCC 
are disposed a variety of components or devices used in the operation to control various 
machines or motors. Typically, the MCC is comiected to a main power Une that feeds 3- 
phase ac power, such as 208 to 690 Volts ac power, into the MCC. The MCC then manages 
and distributes this power to various components within the assembly and operation. 
Exemplary devices contained within the MCC are motor starters, overload relays, or circuit 
breakers. These devices are then affixed within various units or component assemblies 
within the MCC. Each unit can be assigned a specific task and contain devices that 
correspond to that task. For example, each unit may be assigned various remote control and 
monitoring operations 

Many of the components of such systems, however, run at different power levels 
from each other. For example. 3 phase ac power may be fed into the assembly via a main 
power bus. This main power is then taken from the main power bus, if necessary, and 
transformed down to more compatible levels. For example, one phase of the mam ac power 
may be used to provide single phase ac power, or may also be converted to other power 
types, such as to dc power. Altematively, secondary power may also be provided by a 
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completely separate sou.e.ms secondary or .e«ia,ypower™yft».be«bu«d,^^^ 
variousc«mponen.switoanenolosureor.ys,er„.Addi,ional.y,ne«v„rkdaU«,a™i*^ 
tein.ercormec«dassemblyn»yalsorc,>todistfbution.Typically.anin.ercon^ 

ne^ork of cables and wires are employed to feciUlate the transmission. Conneonng a lar ge 
5 „umberofwiresa«dcablescanb.accstlyandtimeo„nsuming.ask.Theabili.y.oplugably 
engage Md disengage variouspoweranddatasuppliestoandfiomthecomponents would 

reduce the cost of installation and maintenance and hnprove the efficrency of the 

component assembly. 

10 Moreover, in existing systems, many of the power and network cables are 

interconnectedina-daisyohain" manner. Acconiingly, disengagement otacomponent 
withmtheas^blymay,aketheremainingcomponen.sofr-lmeaswell. Tlreassembly 
wouldbemoreefficientifoertaincomponentscouldbeengagedanddisengagedselecuvely. 

,5 There is a need, therefore, for an improved technique for interconnecting 

c^nponents m an electrical assembly There is, in particular, a present need for a 
distribution system wherem power and data signdscanbe easily and quickly supphed via 

simple, reUable and expandable approach. 
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sinvfMARY THB INVRNTION 

The present technique provides a comrectton technique designed in response «> 
these needs. The technique may be employed in a wide range of systems, particularly m 
^ems in which a numb« of electrical components are coupled to power and data 
conductors. The technique is particularly weU smted for transmittmg power and data 
25 signals within electrical enclosures. 

In one embodiment, the power and network data signals are carried over at least 
partiaUyopenrail conductors. These signals, conducted over therails, are transmitted to 

various components viaacomiector assembly. The connector assembly may be shdably 
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„„™t«i.oacompo„e„. .upper, suchtha. .he com-ectorass^blyr^nains^gagedtofte 
rail assembly evenupon partial extractio,, of to componen. support 

i.ml?F nF.SCM m"'" ™' "« AWINGS 
11,0 foregoing and otoer advantages and features of the technique will become 
apparent uponreadingihefollowingdetaileddescriptionandupon reference to the 

drawings in which: 

Figure 1 is a perspective view of an exemplary electrical enclosure in which a 
component assembly is partially removed; 

FigurelaisaplanviewoftheenclosureofFigurel inwhichftetoppanelis 
removed and ti,e componen. assembly is in the engaged position such that the assembly 
receives main power and secondary power, as well as data signals; 

Figure 2b is a plan view of ttte enclosure if Figure 1 in which tte .op panel is 
^oved and to componen. assembly is partially dis«,gaged ti.m to enclosure such 
.ha. main power is disengaged but to componen. assembly still r«eives secondary 
power as well as data signals; 

Figure Saisacross-secionviewofan exemplary openrailsys-em for pow« and 
daa disttibution disposed within to exemplary enclosure; 

Figure 3b is a front view of to exemplary openrail system disposed of witon to 

exemplary enclosure; 

Figure 4 is a perspective view of an exemplary com.ector assembly configured to 
engage the open rail system; 
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Figure 5 is an exploded view of the exemplary comiector assembly prior to 
engagement with the open rail system of Figures 3a and 3b; 

Figure 6a is an isometric view of an exemplary cable socket assembly; 

Figure 6b is an isometric view of an exemplary rail socket assembly; 

Figure 7a is an electrical schematic of exemplary signals which maybe conducted 
over the rail system, the system having capacitors inserted across the power conducting 
rails so as to reduce perturbations in the data conducting rails; 

Figure 7b is an electrical schematic of another exemplary configuration of signals 
conducted over the rail system; and 

Figure 7c is an electrical schematic of yet another exemplary configuration of 
signals conducted over the rail system. 

i^iTT ATT FD nFSCRiy riniM OF SPECmr EMBODIMENTS 

Figure 1 illustrates an exemplary enclosure 20. It is to be noted that the present 
technique maybe employed as a comiection system in various types of electrical 
assembUes where power and data transmission are desired. However, for the purposes of 
explanation, the present technique will be described in relation to a power and data 
comiection within an enclosure. Hie enclosure 20 has one or more doors 26 such that the 
doors can be closed to isolate the components housed within component assemblies 22 
while in operation and opened to access the components when necessary. Inside the 
enclosure 20 may be a collection of removable component assemblies 22 having a set of 
components 24. These components 24 are generally intercomiected as they send and 
receive various signals to one another and to external circuitry. 
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The exemplary enclosure 20 receives a first power level firom a bus 28 (shown in 
Figure 2). TWs bus 28 may carry main power, for example, 3 phase ac power, such as 
208 to 690 Volts ac, to the enclosure 20. Various components 24, however, may operate 
at different power levels than the mam power coming firom the bus 28. Additionally,the 

components 24 may require communication of network data signals to and from vanous 
other components 24 disposed in other areas. To facilitate the transmission of secondary 
power and network data, an exemplary rail assembly 30 is employed. The rail assembly 
30 may be supported on a horizontal support member 32. The support member 32, in 
turn, is affixed to a rear support 34 of the enclosure 20. In the illustrated embodiment, the 
support member 32 runs perpendicular to the rail 30. However, in alternative 
embodiments, the support member 32and rail 30 may be oriented in various positions 

with respect to each other. 

Within each component assembly 22 may be a comiector assembly 36 configured 
to mate with the rail 30. Specifics of the comiector assembly 36 will be discussed in 
subsequent paragraphs. As illustrated, the comiector assembly 36 is fastened to the 
component assembly 22 and electrically coupled to the various components 24. The 
comiector assembly 36 is positioned so as to allow the comiector assembly 36 access to 
the rail 30 through an access side of the component assembly 22. such as a rear wall. 
Once coupled to the rail 30, various cable comiections may be employed between the 
comiector assembly 36 and the components 24 as to facilitate distribution of secondary 
power and network data. 

Figures 2a and 2b illustrate the enclosure 20 of Figure 1 in plan view with the top 
panel removed. Through the support 34 is an access port 38 aligned with a main power 
comiector 40 that is attached to the back panel of the component assembly 22. 

In Figure 2a. the component assembly 22 is shown in the engaged position. When 
in the engaged position, the main power comiector 40 is comiected to the main power bus 
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28 while connector assembly 36 is connected to the rail 30. InFigare 2b. themain 
power connector 40 is subsequently disconnected ftotn the mdn power bus 28 and the 
connector assembly 36 remains connected to the rail 30. 

Turning next to Figures 3 and 4, these figints illustrate an exemplary technique 
formaintainingtheconnector assembly 36 in communication with therail 30 while in an 

extracted position. Begimung with Figures 3a and 3b, the rail ass^nbly 30 comprises of a 
rail housing 42 that supports a plurality of conductive rails 44. The rail housing 42 rs 
fabricated ftom an electrically insulative material so as to prevent an electncal short 
between the conductive rails 44. The conductive taiU 44 are embedded into the rati 
housing 42 and, as such, supported by the housing 42. The rails 44 are fabricated ftom a 
conductive material preferably a copper or copper alloy. The rails, as shown, are 
unshielded. However, insulative shielding may be employed as long as electrical acc«« 
areas are also provided. 

Tl^e connectionbetween the component assembly 22 and the rails 44 is facilitated 
bythecomiector assembly 36 as best shown inFigure4. The comiector assembly 36 isa 

multi-piece structure that is slidably mounted to the component assembly 22. A prnr of L- 
shaped brackets 46 are mounted to the interior side of the back panel of the component 
assembly 22 via a set of mounting bolts 48. The mounting bolts 48 pass through the 
bracket 46 and the back panel of the component assembly 22 and, subsequently, are 
fastened by corresponding mounting nuts 50. Inserted between the heads 52 of the 
mounting bolts 50 and the brackets 46 are compression springs 54. The compression 
springs 54 allow for minor adjustments in the position of the comiector assembly 36. 
Such positionability also aids the user in aligning the comiector assembly 36 with the rails 



44. 



Withm the brackets 46 are a set of slots 56. The slots 56 are correspondingly 
mated with a set of tabs 58 located on the comiector assembly 36. The tabs 58 are sized 
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so as ^ 



„ to allow free movement of the tabs 58 in a direction parallel to the length of the 
slots 56. During installation of the component assembly 22, the component assembly 22 
is pushed into abutment with a section stop (not shown) located in the rear of the 
enclosure 20. At this point, the section may be comiected to the main powerbus 28 

through the main power com.ector40(see Figure 2a). When the connector assembly 36 
loosely abuts the open rail 30, the relatively freenatureofthetabs58 in the bracket slots 

56 allows the com^ector assembly 36 to remain in a stationary location relative to the 
moving component assembly 22. Because the slot 56 has a fixed length, the free travel of 

the comiector assembly 36 will terminate once this distance has been traversed. 
Subsequently.the slot 56 perimeter contacts with the tab 58ofthe connector assembly 36 

on each side and drives the assembly towards the open rail 30. As the comiector 
assembly 36 travels toward the rails 44, a set of engagement grooves 60 mate with the 
rails 44 (see broken lines in Figure 4). Minor misaligmnents between the engagement 
grooves 60 and rails 44 are corrected by the flexible nature of the compression spnngs 54. 
15 TTie comiector assembly 36 is then secured to the rail housing 42 by a lock and key 
system A set of flexible locks 62 (see Figure 5), located on the rail housing 42, 
outwardly deform to acceptapair keys 64(seeFigure4)located on theouteredgesofthe 

connector assembly 36. THe lock and key system prevents unintended disengagement of 
the comiector assembly 36 from the rail housing 42. While engaged, the component 
assembly 22 receives both main power and secondary power as well as network data. 



10 



20 



25 



In this arrangement, the exemplary main power bus can be disengaged while the 
rail remains engaged. THis is accomplished by extracting the component assembly 22 
from the enclosure 20 in a direction away from the open rail 30. As the component 
assembly 22 is extracted, the main power comiecter 40 disengages from the main power 
bus 28. In contrast, the sUdeable nature of the comiector assembly 36 allows the 
comiector assembly 36 to remain engaged to the rail housing 42. In this service position, 
the component assembly 22 is disengaged from main power yet still receives secondary 
power and network data. Certain of the components 24 remain active and, as such, can 
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continue operating while service is being performed. Continuity of operation reduces 
down-time and improves the efficiency of the operation. Moreover, problems occurring 
in the field maybe difficult to replicate and diagnose in a separate laboratory 
enviromnent. That is. the units and components are more reliably tested in their 
application environment, while main power is disconnected. 

As the component assembly 22 is fiarther extracted firom the enclosure 20. the 
range of motion of the tab 58 and comiector assembly 36 is limited by the perimeter of 
the slot 56. At this point, the bracket slots 56 pull the connector assembly 36 away fi-om 
the open rail 30. Tlie force of the bracket 46 on the comiector assembly 36 is sufficient to 
elastically deform the locks 62 and release the keys 64 firom the rail housing 42. Once 
released, the engagement grooves 60 are pulled out of contact firom the rails 44. At this 
point, the secondary power and network data signals are no longer received by the 
component assembly 22 or its components. M the illustrated embodiment, the comiector 
assembly is designed to engage and disengage with each of the open rails simultaneously. 
However, in an alternate embodhnent, the dimensions of the engagement grooves 60 and 
corresponding rails 44 maybe altered so as to allow staggered engagement and 
disengagement of the component assembly 22 from specific rails 44. such as for first 
mating and last breaking of a ground comiection. Even upon fiiU disengagement of the 
component assembly 22, the rail system can still feed the remaining component 
assemblies 22 of the enclosure 20. Accordingly, the enclosure can remain online and 
fimctioning. 

Figure 5 shows an exploded view of an exemplary connector assembly 36. The 
comiector assembly 36 is fabricated from an insulative material, typically plastic. The 
comiector assembly 36 comprises an upper piece 66 designed to lockingly mate with a 
lower piece 68. The comiector assembly is fashioned together by corresponding pins 70 
and holes 72 located along the outer edges of the respective pieces 66 and 68. Close 
tolerances between the holes 72 and pins 70 creates a friction fit between the two pieces. 



8 



10 



02AB201 

Disposed within both the upper and lower pieces 66 and 68 are a series of channels 74. 
At the ends of each chaimel are barbell shaped cavities 82. Each channel 74 is designed 
to secure various conductors necessary to maintain electrical contact between the two 
ends of the comiector assembly 36. The chamiels 74 are configured to secure conductive 
rods 76, while the cavities 82 are designed to hold various sockets 78 and 80. The 
conductive rod 76 is tapered so as to provide a male comiection that may be inserted into 
female ends of rail socket 78 and cable socket 80, respectively. Again the diameter of the 
taper and the socket opening are maintained in close tolerance as to create a friction fit 
between the two members. 

Referring also to Figures 6a and 6b, these figures iUusti-ate perspective views of 
the cable socket 80 and the rail socket 78, respectively. On each socket 78 and 80 are a 
set of elastic tabs 84 that are biased in tiie outward direction. When inserted into the 
cavities 82, the free ends of the tabs 84 abut against the centi-al and reduced diameter 
15 portion of the barbell shaped cavities 82. This abutment prevents the socket 78 or 80 

from moving in an outward mamier respective to the comiector assembly 36. Moreover, 
the imier portion of the barbell shaped aperture 82 creates a shoulder 86 that also helps 
maintain the sockets 80 and 78 in a fixed position. 

The electrical comiection between the rail 44 and the connector assembly 36 
occurs when the rail socket 78 comes into contact with its respective rail 44. As the 
comiector assembly is driven towards the rails 44. a guide notch 88 directs the rail 44 into 
a forked groove 90 on the rail socket 78. By varying the length of die rail 44 or of the 
socket 78 or a combination thereof, engagement of each socket 78 with its respective rail 
25 can occur at staggered positions. Thus, a multiple number of conductive positions can be 
maintained. For example, a subset position could be a position such that the ac power is 
discomiected, again for example, while die dc, or more generally control power, and 
network data signals remain engaged. 
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Figures 7a, 7b, and 7c depict exemplary power and data signals configurations 
that may be conducted over the rails 44. Although a six rail configuration is shown in the 
exemplary figures, it is to be noted that any number of configurations of data and power 
signal rails can employ the present technique. For example, a four conductor rail capable 
of carrymg a single power level and a data set may also employ the present technique. 
The first figure. Figure 7a, shows the outermost rails 44 carrying the 120V ac power, the 
intermediate rails 44 carrying the 24V dc power and the imiermost rails 44 carrying the 
network data signals. Engagement and disengagement of the comiector assembly 36 firom 
the power rails, or variations in power over the rails, can induce electrical perturbations in 
the data rails. In order to reduce the impact of such changes in the electrical system, 
capacitors 92 may be coupled across the power lines as to at least partially attenuate such 
changes. TTie capacitors 92 may be placed over both sets of power conductors or only 
over a single set if so desired. 

Figure 7b illustrates another electrical configuration for the rails 44. hi this 
configuration, the exemplary dc power is conducted over the outermost rails, the data 
signals over the imiermost rails, and the ac power over the intermediate rails. By rumiing 
the power conductors along rails juxtaposed to the data conductor rails, the power rails 
may at least partially shield the data rails fi-om stray electromagnetic interference and 
crosstalk. Figure 7c illustrates yet another electrical configuration for the rails 44 in 
which ac power is applied to the outermost rails, dc power is applied to the innermost 
rails, and data signals are applied to the intermediate rails. 

It should be noted that the electrical properties of the rail and system can be 
altered by varying the distances between the rails 44. By varying the space between the 
data conductors or by varying the space between the first and second power conductors 
with respect to the data conductors, properties such as capacitance, inductance, velocity 
of propagation, crosstalk, shielding or characteristic impedance may be affected. 
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While the invention may be susceptible to various modifications and alternative 
forms, specific embodiments have been shown by way of example in the drawings and 
have been described in detail herein. However, it should be understood that the invention 
is not intended to be limited to the particular fomis disclosed. Rather, the invention is to 
cover all modifications, equivalents, and alternatives falling within the spirit and scope of 
the invention as defined by the following appended claims. 
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